Chemosensory control of surface antigen switching in the nematode Caenorhabditis elegans.
Nematodes change their surface compositions in response to environmental signals, which may allow them to survive attacks from microbial pathogens or host immune systems. In the free-living species Caenorhabditis elegans, wild-type worms are induced to display an L1 (first larval stage) surface epitope at later larval stages when grown on an extract of spent culture medium (Inducible Larval Display or ILD). Before this study, it was not known whether ILD was regulated by the well-characterized, neurologically based chemical senses of C. elegans, which mediate other behavioural and developmental responses to environmental signals such as chemotaxis and formation of the facultatively arrested dauer larva stage. We show here that ILD requires the activities of three genes that are essential for the function of the C. elegans chemosensory neurons. ILD was abolished in chemotaxis-defective che-3, osm-3 and tax-4 mutants. In contrast, chemotaxis-defective mutants altered in a different gene, srf-6, show constitutive display of the L1 epitope on all four larval stages. The ILD-defective che-3, osm-3 and tax-4 mutations blocked the constitutive larval display of an srf-6 mutant. Combining srf-6 and certain dauer-constitutive mutations in double mutants enhanced constitutive dauer formation, consistent with the idea that srf-6 acts in parallel with specific components of the dauer formation pathway. These results taken together are consistent with the hypothesis that ILD is triggered by environmental signals detected by the nematode's chemosensory neurons.